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Introduction 

Several years ago a n  e f fo r t  was made to  remove cer ta in  apparently serious inhomogeneities from 
world-wide so la r  f l a r e  data [Dodson and Hedeman, 1968; Michard e t  a l . ,  19701. 
was a systematic relationship between the number of reported f la res  of importance 21 and time in  the 
Universal Day. 
f la res  evaluated as of importance 2 1  between approximately 0700 and 1000 UT. See Figure 1A. 
had been known for a number of years t h a t  an inhomogeneity of t h i s  type existed in world-wide f l a r e  
l i s t s  [Dodson and Hedeman, 19601. Over the years ,  genuine e f fo r t s  had been made t o  reduce these 
f au l t s  a t  the observing level b u t  the effor ts  apparently were n o t  successful.  Therefore, f o r  the 
years of IQSY (1964-65) and fo r  1966 an actual reevaluation of Quarterly Bulletin data was under- 
taken. 

Reevaluation , 1964-1966 

In the reevaluation of the 1964-66 f la res ,  the importance of each event was judged by giving 
consideration t o  the fu l l  information represented by the to ta l  Ha patrol data of the more than 45 
observing s ta t ions.  
supposed f l a r e  of importance 21, b u t  failed t o  report e i the r  f l a r e  o r  subflare f o r  the time in  
question, the event was considered t o  be a f l a r e  of "importance 0" fo r  the s ta t ion in question 
( a  "negative report'' in the current terminology of the Quarterly Bullet in) .  
ing the bona f ide  f la res  of importance rl from the many subflares ,  i t  was required tha t  a t  l e a s t  
half of the s ta t ions conducting patrols  near the time of supposed s t a r t  and maximum of the event, 
report  a f l a r e  of importance r l ,  in order fo r  the event t o  be included in  the Finding List  of 
Flares of Importance 21. 
Center A for  Solar-Terrestrial  Physics in Report UAG-2 [Dodson and Hedeman, 19683, and are summarized 
in Figure 1B. 

Quarter ly  Bulletin Data, 1968-1970 

adopted a system of " f i l t e r ing"  of flare-reports as p a r t  of the preparation of flare-data for  the 
Quarterly Bulletin on Solar Activity. 
January 1968. 
are shown in Figure 2. 
has been eliminated from the Quarterly Bulletin data in these years. 

1967 Flare Data and Reevaluation 

In so la r  cycle 20 ( t o  da te ) ,  i t  4 s  only f o r  1967 tha t  gross inhomogeneities of the type here 
described s t i l l  remain i n  a l l  currenr;ly available f l a r e  data. 
evident from the diagram i n  Figure 3A. 
were reported as of importance 21  from 0600 to  1400 UT as during the remainder of the Universal Day. 
Accordingly, to  b r i n g  a l l  f l a r e  data f o r  cycle 20 to  a reasonably common basis ,  a reevaluation of 
f l a r e s  in 1967 has been carried out a t  the McMath-Hulbert Observatory using the methods developed 
for the 1964-66 f l a r e  l i s t s .  Table 1 of th i s  report presents the resul tant  Finding Lis t  of Flares 
of Importance 2 1, 1967. The distribution of these f la res  as a function of Universal Time i s  shown 
in Figure 3B. -The broad high maximum from 0600 t o  1400 UT of the original data no longer appears. 
The to ta l  number of f l a r e s  of importance r l  has been reduced from 1189 t o  523. In this F ind ing  Lis t  
a question mark has been placed beside the importance evaluation for  a l l  f la res  t ha t  occurred when 
only one s ta t ion  was observing the sun, or fo r  which the importance evaluation s t i l l  remains ambig- 
uous. The l a t t e r  are  cases fo r  which t h e  evaluations "subflare" or  "zero" equal i n  number the re- 
ports of "importance 2 1." 

The prlnclpal f au l t  

Specif ical ly ,  for  the years 1964-66, a very high maximum existed in  the number of 
I t  

For example, i f  a station indicated tha t  i t  was patrol l ing a t  the time of a 

In the hope of separat-  

The resul ts  of the reevaluation f o r  1964-66 were published by World Data 

After studying and checking the above resu l t s ,  World Data Center B fo r  Solar Activity a t  Meudon, 

These techniques were applied to  flare-data beginning i n  
The dis t r ibut ions of f lares  of importance 21 i n  the Quarter ly  Bulletins for  1968-70 

I t  i s  c lear  t ha t  the longstanding peak in  f l a r e  counts centered a t  %0800 UT 

I 

The extent of the problem in 1967 i s  
In t h i s  year,  two t o  three times as many f la res  per hour 

* Visit ing Astronomer, FvlcMath-Hul bert Observatory 
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NUMBER 
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QUARTERLY 
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1967 
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0- 

Oh 4h 8 h  12h 16h 20h U.T. 

FINDING LIST 
30 - 
20- 

0- -7 
Oh qh gh 12h 16h 20h U.T 

Fig. 3 .  Number of flares, importance 2 1 ,  1967, according 
t o  Universal Time of start or of f i r s t  observa- 
tion. 
A. 
B .  Finding List of Flares. 

Quarterly Bulletins on Solar Activity 

The shaded areas indicate flares of importance 22. 
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Date 

Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 

Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jail 
Feb 
Feb 
Feb 
Feb 
Feb 
Feb 
Feb 
Feb 

1967 

Table 1 

McMath-Hul b e r t  Observatory Finding L i s t  of Flares of Importance 21, 1967 

Begin 
UT 

11030 
2 1 7 3 3  
3 1 1 3 1  
3 1 7 3 6  

4 0 3 2 5  
4 1 5 3 0  
4 1 8 2 2  

5 0 1 1 7  
5 0 4 4 0  

7 0 5 4 0  

11 
11 0344 
11 0348 
11 0542 
11 1423 
12 0231 
12 1120 
12 1320 
13 1220 
13 1819 
14 1027 
14 1636 
14 1738 
14 2317 
16 0032 
17 0036 
18 
18 0616 
18 2003 

2 0354 

4 0204 

4 1825 

5 1326 

8 1745 
11 T& 

19 0606 
20 1512 

21 2131 
20 2044 

22 2054 
23 0717 
23 1214 
24 0609 
24 2023 
25 2015 
26 1143 
26 1250 
26 2100 
27 1511 
27 2319 
29 1612 
31 0037 
31 0204 
31 1600 

1 0750 
1 0 7 4 5  

2 0 1 1 0  
2 0 1 4 5  
3 0 2 5 2  

5 0 4 0 8  
4 1641 

5 1410 

End 
UT 

1100 
04 19 
1753 
1200 
1814 
0217 

- 
- 
- 
- 
- 
- 0340 
1630 
1845 
0342 
1842 

0505 
1414 
0627 

0317 
0317 

0352 

- 

- 
- 

0510 
0554 
1445 
1150 
1340 
1235 
1940 
1050 
1723 
1845 
2405 
0101 
0041 
0049 

2022 

0305 

0648 
1554 

2130 

- 

2236 
2119 
0731 
1224 
0644 
2108 
2045 
1205 
1300 
2122 
1550 
1730 
0114 
0222 
1616 
0805 
0805 

0125 
0228 

- 
- 
- 
1916 
0425 
1535 - 

Max. I M P .  
UT 

l b  
0405 I n ?  
1737 If? 
1138 I n  
1754 I n  
0208 I n ?  
0326 2 f ?  
1540 I n  
1830 I f? 
1830 I n ?  

I f? 
0445 I n ?  
1334 I n ?  
0552 I n ?  

I n ?  
0259 3b? 
0251 I b ?  

2 f ?  
I n ?  

0544 I n ?  
1427 I n  

I f? 
I n ?  

1326 I n ?  
l b ?  

1830 I n  
1031 I n  
1702 I n  

I n  
2325 2n 
0041 I n  
0038 I f? 

I f? 
0623 I n  
2009 I n  

I n  

(::::) In 
2050 I n  
2149 l b  
2108 I n ?  
0722 I f? 

l b ?  
0614 I n  
2027 l b ?  
2023 I f? 
1148 I n  

I n ?  
I n  

1520 I n ?  
2330 I n  
1620 2n 

I n  
0213 3 f ?  
1605 I f? 

I n ?  
I n ?  

0112 I f? 
0154 I n  
0306 2b 
1659 2b 

I n  
1410 I n  

POSIT I O N  

N16 E57 
s21 wo1 
S28 E67 
N16 E26 
S21 W28 
s22 w33 
S25 W34 
N15 E l l  
N35 E82 
N34 E57 
S26 E34 
N16 E03 
N15 E02 
S24 W77 
N22 E12 
S26 W47 
N20 W76 
S28 W42 
N10 W38 
N16 W87 
s19 w75 
N16 W90 
S22 E50 
S21 W85 
N28 W60 
S31 W80 
N13 W80 
N28 E83 
N15 W40 
N23 W70 
N16 W57 
N15 W82 
N19 E59 
N17 E57 
N21 E89 
N17 E44 
N16 E62 

N23 E63 
N22 E48 
N13 E27 
N12 E27 
N14 E25 
N22 E16 
N22 EO9 
N20 E90 
N15 W18 
N10 W46 
N28 E70 
N20 W59 
N16 W32 
S26 E02 
N19 W60 
N28 E90 
N26 E74 
S25 W37 
N25 W90 
S26 E21 
N29 E62 
N13 E61 
N11 E40 
N14 W37 
S18 E13 

INDIVIDUAL STATION IMPORTANCE RATINGS 

l b  l b  l b  Sn Sn 
I n  
I f  0 
I n  I n  I f  Sn Sn 
I n  I n  I n  If 
I n  Sn 
2 f  0 
l b  I n  I f  I f  
I f  0 
I n  0 
2n 2 f  0 0 
I n  0 
I n  0 
2 f  I n  0 0 
I n  I n  Sn Sf  
3b 
l b  
2 f  
I n  
I n  
I n  I n  
I f  
I n  
I n  
l b  0 
I n  I n  I n  Sf 
l b  I n  0 
2n I n  Sn 
l b  I n  I n  
2b 2n Sn 
l b  I n  
If 
If 0 
2n l b  l b  I n  I f  
l b  l b  I n  Sn 
2n 2n l b  l b  I n  
l b  I n  I f  

l b  I n  I n  Sn 
2n l b  l b  l b  I n  
I n  0 
I f  0 
l b  
l b  I n  I n  I f  0 
l b  Sb 
I f  
l b  l b  I n  Sn 
I n  
I n  I f  
I n  
I n  I n  I n  Sb 
2b 2n 2n 2n I n  
l b  I f  
3 f  
I f  
I n  0 
I n  0 
I f  0 
I n  I n  
2b 2b l b  
2b 2b l b  
I n  I f  Sn 
2n I n  

4 
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McMa 

Date Begin 
UT 

1967 (continued) 
Feb 5 1430 
Feb 6 1825 
Feb 6 2022 
Feb 7 0130 
Feb 7 0624 
Feb 7 0720 
Feb 7 1025 
Feb 7 1136 
Feb 7 1148 
Feb 7 1255 
Feb 8 0840 
Feb 8 2233 
Feb 12 p3J 
Feb 13 1747 
Feb 13 2214 
Feb 15 2303 
Feb 16 2204 
Feb 17 1936 
Feb 17 2212 
Feb 18 0943 
Feb 20 1631 
Feb 21 0250 
Feb 21 0628 
Feb 21 1609 
Feb 22 0501 
Feb 22 0621 
Feb 22 0916 
Feb 22 1232 
Feb 22 1325 
Feb 22 1401 
Feb 22 1440 
Feb 22 1807 
Feb 22 2310 
Feb 23 0828 
Feb 23 1143 
Feb 23 1417 
Feb 23 1609 
Feb 24 0607 
Feb 24 1900 
Feb 24 2303 
Feb 25 0735 
Feb 25 1309 
Feb 25 1806 
Feb 25 1848 
Feb 26 0855 
Feb 27 1637 
Feb 27 2048 
Feb 28 1600 
Feb 28 2020 
Mar 1 0416 
Mar 2 0442 
Mar  2 1010 
Mar 2 1108 
Mar 2 1543 

Table 1 (continued) 

i th-Hulbert Observatory Finding L i s t  o f  Flares o f  Importance 21, 1967 

End Max. IMP. POSITION INDIVIDUAL STATION IMPORTANCE RATINGS 
UT UT 

In?  S25 WO2 I n  0 
- 1915 1849 2n N26 E85 2n 2n l b  S f  
- 2045 2030 I n  N20 E81 I n  I f  
0153 0137 l b  N18 E34 l b  l b  I n  
0640 0630 I n  N18 E32 l b  I f  0 
- 0755 I f? N16 E30 2 f  0 0 
- 1125 1037 l b  N18 E30 2b I n  0 
- 1212 2n? N18 E74 2n 0 
- 1223 In?  N13 E10 I n  0 
1333 2 f?  N17 E73 2 f  
- 09 35 I n  N12 W05 2n l b  l b  I n  I n  Sn 
- 2303 2242 I f  N13 W63 I n  I f  I f  0 
1330 1245 I n  N15 E29 2 f  2 f  I n  I n  I n  
2130 1820 3b N21 W11 4b 3b 3b 3b 2b 2f 
- 2230 In?  N18 W85 l b  I n  Sn Sn 
2350 2309 I n  N14 E67 I n  I n  
2240 (;;';) In?  N29 E61 I n  S f  

1950 1941 l b  N25 E65 l b  l b  I n  Sb 
- 2230 2217 l b  N24 E56 l b  l b  Sb 
- 1200 1035 3n N22 E55 4n 4n 4n 3b 2n 2n 2n I n  0 
- 1648 1637 In?  N22 E90 I n  
- 0313 0300 lb?  N23 E82 l b  l b  I n  Sb 0 0 
0747 N25 E80 I n  I n  I f  Sb Sb 

- 1617 1609 I n  N25 E70 l b  I n  I n  Sn 
- 0517 0510 l b  N24 E61 l b  l b  l b  I n  
- 0633 0625 2n N24 E66 2b 2n 2 f  l b  
0955 (;;(I;) I n ?  N23 E87 3n 2b I n  0 

1250 In?  N25 E63 I n  0 
1339 l b ?  N23 E58 l b  0 E (;;;;) l b  N26 E62 2b 2n l b  I f  Sn 

- 1604 I n  N23 WO1 2b 2b I n  I f  0 
1954 (;;U3;) 2b N25 E63 2b 2b 2b 2b 2n 

2359 I f?  N25 E56 2 f  Sn 0 
0848 2b? N24 E44 3b 3b l b  
- 1218 1150 2n? N24 E51 3b 2 f  0 
1445 I n  N24 E49 I n  I n  0 
1659 (;;;;) l b ?  N24 E40 l b  I n  Sb 0 

- 0739 0617 In? N23 E40 2n 2n I n  Sn 0 
- 1940 1906 l b  N24 E29 2b l b  l b  I n  I n  
- 2357 2334 l b ?  N19 E38 l b  0 
0850 l b  N24 E24 l b  l b  l b  I n  Sn 0 0 
1405 I n  N25 E26 l b  I n  I n  I f  S f  0 
1830 1810 l b  N27 E13 l b  l b  I n  Sn 
2015 (;;:;) l b  N26 E25 2b l b  I n  Sn 

- 0930 0905 In  N26 E19 l b  l b  I n  I n  I n  I n  Sb Sb Sn 0 
1830 1644 2n N27 E02 2b 2n I n  
2240 (;;;;) lb  N23 W06 2n l b  

1631 I n  N28 WO9 l b  I n  I n  Sb 
2125 In? N17 E13 2n Sb Sn 

l b  N17 E12 2b l b  Sb 0449 

l b  N26 W35 l b  l b  l b  Sb 
1032 1011 I n  N19 E90 2n l b  I n  Sn 0 0 
1123 I n  N27 W37 l b  I n  I n  Sn Sn 
1627 1553 I n  N29 W38 2n 2n l b  l b  I n  I n  S f  

- (003 In 

- 
- 

- 

- 
- 
- (003 
0505 
- 
- 
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Table 1 (continued) 

McMath-Hulbert Observatory Finding L i s t  o f  Flares o f  Importance 2 1, 1967 

Date Begin End Max. IMP, POSITION INDIVIDUAL STATION IMPORTANCE RATINGS 
UT UT UT 

1967 
Mar 

(cont 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 

i nued) 
0621 N23 W49 2b l b  l b  I n  I n  I n  Sn 

N16 W20 l b  l b  I n  I n  I n  I n  Sb Sn 
S21 E24 I n  I n  I n  I n  I f  Sn Sn 0 
N20 W68 l b  I n  Sb Sb 
N23 W72 I n  
N20 W78 l b  I n  0 
N22 W76 l b  l b  l b  I n  I n  0 0 
N21 W78 2b 2n 2n I n  I n  I n  0 0 
S18 E68 2b l b  l b  l b  I n  Sb Sn 
N21 W80 2n I n  I n  I n  Sn S f  0 0 0 
N24 W68 l b  l b  

S22 E06 2n I n  Sb 
S24 E03 2b l b  l b  
N24 W80 I n  I n  I n  I n  Sb Sn 
N17 W73 2 f  I n  I n  Sb 0 
N17 E32 .3f 2b 2n I n  S f  
N17 E08 2n I n  I n  Sn 
S22 W50 I n  I f  S f  
N24 W04 l b  I n  I n  I f  Sb Sn 

0630 
0903 
0949 
2141 
2309 

0725 
0831 
1326 
1428 

(:;E) 
1922 
2 108 
1015 
0920 
1316 
2311 
2232 

(3 
1239 
2056 

2202 
0853 
0252 
0904 
2345 
1820 
1832 

(E; 1 
1932 
2332 

I n  
I n  
I n  
l b ?  
I n ?  
I n  
l b  
I n  
l b  
I n  
l b  

I n  
l b  
I n  
I n  
2b 
I n  
I f  
I n  

Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 

Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 

0944 
2137 
- 

Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar  
Mar 
Mar 
Mar 

12 
15 
16 
17 
18 
19 
20 
20 
21 
21 
22 

1236 - 2051 
2342 
2152 
0835 
0244 - 0850 
2310 
1814 
0022 
1825 - 

I n ?  
I n  
I n  
I f  
I f  
I n  
I n  
I n  
I n  
I n  
3b 

N15 W63 I n  
S17 E36 l b  I n  Sn 
N18 E79 l b  I n  0 
N24 E53 I n  I f  I f  Sn 
S15 E08 2b I f  I f  S f  
N23 E36 l b  l b  I n  I n  I n  Sn 
N18 E90 I n  I n  I n  l b  0 0 0 
N23 E21 I n  I n  I f  Sn 
N20 E77 I n  I n  
N25 E58 I n  I f  Sn 
N24 E68 3b 3b 3 f  2b 2b I f  

Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 

23 
23 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
27 
27 
27 
27 

19 17 
2328 

1856 
2151 
0458 

0651 

1448 

- 
0709 

- 
- 0649 
1402 
1603 
1630 
1444 
1718 
2107 

- 
- 

1558 - 

l b  
l b  
I n  
I n  
I n ?  
2n 
I n  
I n ?  
I n  
I n  
l b  
3n 
I n  
I n  
I n ?  
l b  

N24 E31 
N25 E44 
N23 E26 
N26 E20 
N23 E01 
N23 WO1 
N24 W42 
S20 E71 
S19 E67 
N21 W08 
N24 E02 
N26 E05 
N23 W05 
N24 W06 
N25 W23 
N23 W24 

2b l b  l b  l b  
l b  l b  I n  Sb 0 
l b  l b  I n  I n  I f  Sn Sn 0 
l b  I n  I n  Sn 
I n  0 
3b 2n 2 f  I n  I n  
l b  I n  I n  I f  I f  I f  Sn S f  0 0 0 
l b  I n  I n  I n  I f  Sb Sb Sn 0 0 
I n  I n  I n  I n  I f  Sb Sn 0 
2b 2n l b  I n  I n  
l b  l b  I n  Sb 0 
3b 3n 2b 2n 
I n  I n  I n  0 
2n I n  I n  I n  Sn 
I n  I n  Sn Sn 
l b  I n  I n  Sb 

19 14 
2203 
0509 
0706 
0703 

1451 
1605 
1652 
1454 
1614 
1730 

(3 
0618 
1740 
1916 
1740 
0800 
0902 
1149 

Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 
Mar 

28 
28 
28 
29 
30 
30 
30 
30 
31 
31  
31 
31  
31  

0626 
1806 
1934 
1820 
0835 
09 30 

2420 
0444 

1420 

1648 

- 
- 
- 
- 
- 1210 

1243 
- rn 

- 
- 

I n  
I n  
I n ?  
l b  
I n  
2n 
l b  
I n  
I n  
2n 
I n  
l b  
I n  

N24 W29 
N23 W37 
N25 W33 
N21 W30 
N22 W40 
N24 W49 
N22 W41 
N24 W59 
N25 W63 
N25 E40 
N18 W32 
S22 W60 
N23 W68 

6 

l b  I n  I n  
l b  I n  Sb 
I n  0 
l b  l b  l b  l b  Sb 
l b  l b  l b  I n  I n  I n  I f  Sn Sn Sn 0 
3n 2b 2b 2n 2n 2n 2n 2n l b  I n  0 0 0 
2n 2 f  l b  l b  l b  0 
I n  I n  
4 f  2n l b  l b  If 
3n 2b 2 f  l b  I n  
I n  I n  If 
l b  I f  0 
l b  I n  I n  

0412 
1204 
1305 
1336 1333 

1622 



Table 1 (continued) 

srt Observatory Finding L i s t  o f  Flares o f  Importance k , l ,  1967 

Date 

McMa th- Hu 1 be 

Begin End 
UT UT .. 

(continued) 
31 2059 2110 
31 2212 2300 
31 2347 
l o o 0 3  
10119 
1 0 2 3 8  
1 0 3 4 7  
10618 
1 0 6 3 2  

1 1023 

1 1414 
11410 

2 0 4 0 7  

2 0818 
2 . 1 1 1 6  
9 0 9 1 2  

11 0745 
11 1112 
11 1336 
11 2101 
12 
12 
13 
14 
14 
15 
20 
23 
25 
25 
25 
27 
29 
30 
30 1044 - 

2430 

0 140 

- 0051 
0257 
0402 
- 

0632 
0720 
- 
- 
1102 
1433 

1440 

0558 
2154 - 

1125 

30 1304 1333 
30 2318 2337 

2 1418 1444 
3 1536 1830 

1 0 7 4 5 0 8 1 5  
- -  
- -  

4 0126 0320 

Max. IMP.  

2059 In?  

2406 In?  
0016 I n  
0122 I n  
0244 In?  
0350 l b ?  
0621 l b  

UT 

(E) In 

(:E;:) In 

(Z) In 

(%) In 

(003 In 

(3 lb 

1025 2n 
l b  
I n ?  

2130 I n  

0823 
1120 I n  

I f?  

(::Hi) I n ?  

1344 l b  

l b  
1110 I n  
1942 I f?  
1715 2n 
2241 I f?  
1810 I f ?  

I n  
I n  
In?  

0932 l b  
1041 I n  
1606 I n  
2000 If? 
0945 I n  

1309 I n  
2326 In?  

I n  
1425 I n  

0214 2n? 
0439 2n? 
1136 2n 
1153 2n 
1802 I n  
1547 I n  

In?  
1938 I n  
1257 l b ?  
1538 l b  
1009 l b  

l b  

(Z) In 

(E) 2b 

POSITION INDIVIDUAL STATION IMPORTANCE RATINGS 

N19 W65 I n  
N18 W63 I n  I n  Sn 

N22 W67 l b  I n  0 0 
S23 W68 2n l b  I n  Sn 0 0 
N24 W75 l b  I n  I f  0 
N18 W69 I n  I n  0 0 
N20 W70 l b  l b  Sb 0 
N19 W70 l b  l b  l b  l b  I n  0 0 
S20 W06 2n 2n 2 f  I n  I f  0 0 0 

S22 W72 2b 2 f  2 f  I n  0 
N 2 1  W80 l b  l b  I n  I n  Sb 
S24 W74 2n I n  0 0 
N28 E l l  2n I n  I f  
S24 W78 l b  I n  I f  0 

N24 W86 I n  I n  I n  0 0 

S24 W79 2n 2n 2n l b  I n  I n  Sb 0 0 
S23 W81 2n l b  I n  Sn 0 
S20 W40 I n  I f  I f  0 0 
S19 W64 2n l b  I n  I n  Sn 0 

S21 W65 2n 2n 2n l b  I f  Sn 0 

N22 W24 2n l b  l b  l b  I n  I n  I n  I n  
S23 W72 2b l b  I n  

S22 W74 l b  I n  0 
S20 W75 I n  I n  I n  I f  
N23 W53 I f  
N24 W71 2b 2n Sb 
N21 W66 I n  I f  Sn 0 
N30 E49 I f  
N21 E55 2n l b  I n  I n  I n  
S22 W67 2 f  l b  I n  I n  Sn 
S14 W08 2 f  l b  I n  I n  Sn 0 0 0 0 
S26 W75 2n l b  l b  l b  l b  I n  Sn Sn 
S21 W27 I n  I n  I f  Sn 
S22 E80 l b  l b  I n  I n  I n  Sb 
N18 W82 I f  0 
S20 E42 2n 2n l b  l b  l b  I f  Sn Sn 0 0 0 
S21 E42 2n l b  l b  I n  Sn S f  0 0 

S22 E40 2n l b  I n  I n  I n  Sn Sn 0 
N15 E85 I n  I n  0 0 
S22 E30 2 f  I n  I n  I n  I n  I n  I f  S f  0 0 
N17 E61 I n  I n  
N22 E50 3n 2b 2b 2b 2b 2b 2b 2b 2n 0 

N32 E24 2n 2n 0 0 0 0 
S20 W34 3n 3 f  2b 2n l b  0 
S21 W60 3b 3n 3 f  2b 2b 2n 2n I n  I n  I n  Sn 0 0 0 0 
S22 W87 2n 2n 2n 2n 2n I n  Sb Sb 0 
N24 W68 2n l b  I n  Sb Sn 
S27 E08 I n  I n  I n  I n  I n  I n  I n  Sn Sn 
S13 E79 l b  I n  I n  Sn 0 0 
N25 E80 I n  I n  I n  0 
N24 E65 l b  l b  I n  I n  Sb Sb Sn Sn 
N24 E70 2b 2n l b  l b  I n  I n  I n  0 0 
N25 E53 l b  l b  l b  Sn 0 
N23 E51 2b l b  l b  I n  I n  I n  Sb 0 
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Table  1 (cont inued)  

McMath-Hulbert Observatory Finding List of F l a r e s  o f  Importance 2 1, 1967 

Date Begin 

1967 (cont inued)  
May 21 1300 
May 2 1  1535 
May 21 1919 
May 21 2354 
May 23 1802 
May 23 1835 
May 23 1932 
May 24 0300 
May 25 0222 
May 25 0632 
May 25 1039 
May 25 2043 
May 25 2250 

UT 

M a y  26 0152 
May 26 0859 
May 26 1228 
May 26 1338 
May 26 1516 
May 27 oooo 
May 27 0129 
May 27 1212 
May 27 2353 
M a y  28 0022 
May 28 0529 
M& 28 0714 
May 29 1856 
June 1 1451 
June 1 1552 
June 2 0056 
June 2 0825 
June 2 0847 
June 2 1633 
June 2 2302 
June 3 0226 
June 3 0758 
June 4 0753 
June 5 1839 
June 6 1206 
June 11 1107 
June 16 0021 
June 17 2120 
June 18 0119 
June 18 1306 
June 18 1551 
June 22 1347 
June 23 g3J 
June 25 0105 
June 27 2001 
June 29 0042 
June 29 2331 
J u l y  2 0920 
J u l y  2 1647 
July 3 0750 
J u l y  4 0940 
J u l y  4 0958 
J u l y  5 1832 

End 
UT 

0110 

0200 

- 

Max. IMP. 
UT 

1302 In 
1539 l b  
1926 2n 
2411 2b 
1814 2b 
1844 2b 
1947 2b 
0321 In 

In 
0646 l b  
1053 l b  
2054 In?  

l b  
0207 2n 
0904 In 
1238 l b  

In 

(E) In 

(E) In 

(E3 In 

0003 In?  
0203 In 

In?  
0035 In 
0543 3b 

In 
1457 In 
1554 l b  
0105 In 
0832 In 
0852 2n? 

(E) In 

(E) 2n 

2306 l b  
0304 I n  

In 
0758 In 

1218 In 
1115 In 
0026 I f ?  
2125 In 
0126 I n  
1315 In 
1554 l b  (:;:;) In?  

0135 I n  
2013 l b  
0100 If 
2339 In 

l b ?  
1707 In 

In 
0946 In 
1015 In 
1855 l b  

(23 In 

POSIT ION INDI VI DUAL STAT1 ON IMPORTANCE RATINGS 

N26 E61 2n l b  In In 0 
N23 E58 l b  In Sb 
N24 E39 2b 2b 2f  Sn 
N24 E55 3b 2b 2b 2n l b  l b  l b  In In Sn 
N29 E25 2b 2b 2b 2b 2b 
N27 E25 3b 2b 2b 2b 
N28 E28 2b 2b 2b 2b l b  Sn 
N22 E10 2n l b  l b  l b  I n  In Sn Sf  
S20 E15 2n Ib I n  If Sn 
N28 E l l  2b 2b l b  l b  l b  I n  0 
N22 W06 2b 2n 2n 2n l b  l b  l b  I n  If 0 
N27 E05 l b  I n  Sn Sn 
N26 W04 l b  l b  In If 
N14 E19 3n 3n 2n 2n In 
N19 W23 l b  l b  l b  In In If If Sb 0 0 
N30 W04 2b 2b l b  In In In In In Sb 
N30 W05 2b 2 f  In In In If Sb Sn 0 0 0 0 
N30 W05 2n 2n In In In If 0 0 0 

N24 E43 In 0 
N26 W18 3f In I n  Sn Sn 
N12 E02 2n In I n  Sn Sn 0 0 

N26 W27 I n  0 
N28 W28 l b  In I n  In 
N28 W32 4b 3b 3b 3b 3b 3b 2b 2b 2n In Sn 
N24 W44 2b 2b 2b 2n l b  In In In In In l f  0 0 

N30 W68 In In In Sn Sn 
N24 E27 I n  In  I n  If Sn 0 0 
N21 W33 2b 2n l b  I n  In Sb 0 
N21 W39 In I n  I n  In Sn Sn 
N10 W77 2n l b  In In In In Sn 0 
N20 W45 3n 2b 2n 2n l b  l b  l b  I n  In If Sn 0 0 0 
N24 E20 2n l b  I n  Sb Sn S f  0 

N20 W53 l b  I n  In 
N23 E12 3f l b  In I n  In Sn Sn 
S17 W26 2n 2n 2n 2n 2f l b  l b  l b  I n  Sb Sb Sn Sn 
S17 W39 2n 2n 2n l b  In In In I n  0 0 0 
S18 W58 2b 2b 2n 2n 2n 

N23 W42 2n 2 f  l b  l b  l b  In If If If S f  0 0 
N19 E58 2n l b  In I n  In Sf 0 
S16 W90 In In If 0 0 0 
N28 E63 l b  In In Sn 0 
N27 E62 2b l b  If 0 
N26 E55 2b 2n l b  In In In In Sn 0 
N29 E46 l b  l b  l b  I n  In Sb 0 0 
S24 E61 l b  l b  In In In Sb Sn Sn Sf  S f  0 

ti15 E33 l b  I n  In Sb Sn 

N22 E16 l b  l b  In In Sn 
S20 E89 2n l b  0 0 
N18 W46 2 f  2 f  Sf 0 
N15 W57 l b  In In 0 
N20 W90 2n l b  l b  In In Sb 0 0 0 0 
N16 E90 2n I n  If 0 
S22 E14 l b  l b  l b  l b  l b  In In In Sn Sn Sn 
S22 WO1 l b  l b  In In In In If Sn Sn 0 0 
S21 00 2b 2n l b  l b  In If Sn 0 0 0 
S21 W18 l b  l b  In Sb Sb 
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Table 1 (continued) 

I 

I '  

McMath-Hulbert Observatory Finding L i s t  o f  Flares o f  Importance 2 1, 1967 

Date Begin End Max. IMP. POSITION INDIVIDUAL STATION IMPORTANCE RATING 
UT U t  UT 

- 1967 (continued) 
July 6 2359 2423 2403 l b ?  N27 W82 l b  0 
July 7 1526 1555 
July 7 1946 2016 1953 I n  N27 E24 I n  I n  I f  
July 7 2040 2120 (XICI;) If N25 E24 I f  I f  If S f  

If N28 W77 I n  I n  I n  I f  Sn S f  0 0 (E) 

July 8 
July 9 
July 20 
July 20 
July 20 
July 21 
July 22 
July 22 
July 23 

July 23 
July 23 
July 23 
July 23 

July 24 
July 24 
July 24 
July 24 
July 24 
July 24 

July 25 

July 25 

July 25 
July 25 
July 25 
July 25 
July 25 
July 26 
July 26 
July 26 

July 26 
July 28 
July 29 
July 29 
July 29 
July 29 
July 30 
July 30 
July 30 
July 30 
July 31 
July 31 
July 31 
July 31 
July 31 
July 31 
Aug 1 

Aug 1 
Aug 1 
Aug 2 
Aug 2 

2237 2330 
0313 0332 
0547 0630 
0717 0810 
2206 2230 
2250 2340 
1418 1500 
2152 2227 
0010 0145 

- -  
- -  
- -  
- -  
- -  
- -  
- -  
- -  
- -  

0440 0449 
0538 0600 
1244 1310 
1809 1840 

- -  

- -  
- -  

0024 0050 
0415 0430 
0928 1015 
0959 1008 
1152 1220 
2015 2140 

0010 0100 

1055 1130 

- -  

- -  
- -  
- -  

- -  

- -  
1213 1230 
1338 1408 
1425 1500 
1720 1740 
1910 1925 
0225 0300 
0654 0720 
0918 0955 

- -  
- -  
- -  
- -  
- -  
- -  
- -  
- -  
1344 1430 
1849 1910 
0242 0320 
0402 0511 
1453 1553 
1927 2020 
0508 0532 
0615 0700 

- -  
- -  
- -  
- -  
- -  
- -  
- -  
1410 1445 
1612 1654 
0045 0130 
0808 0850 
0855 0920 
- -  1225 1250 
1950 2040 
2047 2140 
0535 0655 

- -  
- -  
- -  
- -  
- -  
- -  
- -  

1721 1810 
1744 1822 
0043 0102 
1516 1544 

- -  
- -  
- -  
- -  

'2244. 
0318 
0551 
0724 
2212 
2303 
1420 
2211 

(E3 

(E) 

(E) 
( K3 
( 3 

0443 
0543 
1302 

0035 
0422 

1000 

1216 
1349 
1429 
1728 
1914 
0227 
0700 (:;a 
1347 
1854 
0246 
0432 
1508 
1948 
0513 
0620 
1417 
1635 
0055 

0857 
1228 
2004 
2114 

(:E) 
1738 
1753 
0048 
1522 

If? N30 W90 
I n ?  N27 EO9 
I n  S22 E50 
I n  S22 E49 
I n ?  S21 W50 
I f? N24 E82 
I n  N13 E90 
If? N14 E90 
If? N16 E90 

I n  N12 E80 
I n ?  N12 E84 
l b  N12 E75 
l b ?  N11 E72 

I n  N11 E66 
I n ?  N10 E65 
I n  N27 E54 
l b  N10 E63 
I n  N27 E53 
2b N26 E47 

I f? N29 E43 

l b  N27 E38 

I n  N27 E40 
I n  N27 E39 
l b  N28 E39 
I n  N27 E37 
I n ?  N28 E34 
I n  N27 E33 
I n  N26 E30 
I n  N13 E36 

I n  N27 E27 
I n  N12 E02 
l b  N16 E19 
2n S26 W63 
I n  N25 W16 
l b  N24 W22 
l b  N24 W27 
l b  N26 W29 
l b  N15 W10 
I n  N26 W36 
l b  N22 W39 
I n  N25 W42 
I n ?  N13 E l l  
l b  N23 W44 
I n ?  N27 W45 
l b  N23 W50 
I n  N25 W53 

2b N27 W62 
I n ?  S25 E18 
I n  N26 W58 
I n  N20 W06 

I f  
I n  I f  0 0 
2n 2 f  2 f  l b  l b  I n  I n  I n  Sn 0 
2n 2n 2n l b  I n  I n  I n  I f  Sn 0 0 
I n  0 
I f  0 
2n l b  l b  l b  I n  I n  Sn 0 0 0 
I f  
I f  

l b  I n  0 0 
2n I n  If Sb 0 0 
2b l b  l b  l b  I n  I n  I n  I n  
l b  Sb 

2n l b  I n  
l b  S f  
2n 2n l b  l b  I n  I n  Sb Sb 0 0 
l b  l b  l b  I n  I n  I n  Sb Sb 0 0 
l b  I n  I n  I n  I n  I n  Sb Sb Sn Sn 
2b 2b l b  l b  S f  0 0 

I n  I n  S f  0 

2b 2b 2b l b  l b  I f  Sn Sn Sn 

2n l b  l b  I n  I n  Sn Sn 0 0 
l b  l b  I n  I n  I n  Sb S f  0 0 
2b l b  l b  l b  l b  I n  Sn Sn 
l b  I n  I n  I n  Sn 0 
I n  0 
I n  I n  I n  Sb Sb 
2b 2 f  2 f  l b  l b  l b  l b  I n  Sn 
l b  I n  I n  I n  I n  Sn S f  0 0 0 

2n l b  l b  I n  I n  I n  I n  Sn Sn Sn 0 
l b  I n  I n  I n  I n  Sb 
3 f  l b  l b  I n  
3n 2b 2 f  S f  0 
2b l b  I n  I n  I n  I n  Sb Sn 0 
l b  l b  I n  I n  Sb Sn 
2b 2b l b  l b  l b  I n  I n  Sn 
2b 2b 2n l b  l b  I n  Sn 
l b  l b  l b  l b  l b  I f  Sb 0 0 
I n  I n  I n  I n  Sb Sn 
l b  l b  
2b l b  l b  l b  l b  I n  I n  I n  I n  I n  I n  I n  Sn Sn S f  
l b  l b  l b  I n  I n  I n  I n  Sn Sn 0 0 0 0 0 
2b 2b 2n l b  l b  I n  I n  Sb Sn Sn Sn 0 0 
I n  I n  I n  Sb Sn S f  
2b 2b l b  l b  Sb 
2b 2n l b  I n  I n  Sn 0 

2b 2b 2b 2b 2b 2n 
I n  I n  I n  Sn Sn Sn 
I n  I n  I n  
l b  I n  I n  I n  I n  Sn Sn Sn 0 
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Table 1 (continued) 

McMath-Hulbert Observatory Finding L i s t  o f  Flares of Importance z 1, 1967 

Date Begin 
UT 

1967 (continued) 
Aug 3 0918 
Aug 4 0135 
Aug 4 0318 
Aug 4 1511 
Aug 5 2346 
Aug 6 1433 
Aug 9 0812 
Aug 9 1758 
Aug 12 1547 
Aug 15 0653 
Aug 15 2138 
Aug 17 1206 
Aug 17 2101 
Aug 18 0043 
Aug 18 1955 

Aug 18 2053 
Aug 18 2131 
Aug 18 2357 
Aus 19 0530 
AuG 19 0729 
Aug 20 0025 
Aug 20 1610 
Aug 21 0057 
Aug 21 1830 
Aug 22 0156 
Aug 22 2147 
Aug 23 0515 
Aug 24 0016 
Aug 24 0051 
Aug 24 0138 
Aug 24 1425 
Aug 25 1405 
Aug 26 0014 
Aug 26 0940 

26 2101 i:: 27 0449 
Aug 28 1206 
Aug 28 1402 
Aug 29 1154 
Aug 29 &33J 
Aug 29 1942 
Aug 29 2036 
Aug 30 
Aug 30 0458 
Aug 31 0826 
Sept 1 0229 
Sept 1 0810 
Sept 2 2030 
Sept 3 1029 
Sept 5 2008 
Sept 6 0635 
Sept 9 0255 
Sept 10 1156 

Sept 17 0353 
Sept 18 '2316 
Sept 22 Q 

End 
UT 

0950 
0150 
0417 
2445 rn 
1550 

0930 
19 30 

1720 
0735 
2205 
1245 

0130 

- 
- 
- 
- 
- 
- 2128 
2050 - 

2116 
2156 

0620 
2430 

0048 
1645 
0140 

2230 

0540 
0043 
0107 

1500 
1500 
0108 
1022 
0515 
1300 
1430 
1320 
1444 
2135 
0122 

0250 
2105 
1100 
2029 
0725 
0408 
1338 

2545 

2000 
0255 - 

0217 - 

2140 

0528 
0840 

0830 

- 

- 

0420 

2250 

Max. 
UT 

(E) 
0139 

1515 
2358 
1449 

(3 
1610 
0712 
2145 
1214 
2106 
0046 

(3 

(:E) 

( 2 3  

2 100 
2138 
2405 
0530 
0735 

1615 
0110 
1844 
0206 

0029 
0053 
0154 
1429 
1418 
0023 
0947 
2111 

1214 

(:3 
1335 
1948 
2053 
0030 
0503 
0827 
0231 

2040 
1039 
2015 
0650 

(:23:3 
0359 
2344 
2225 

IMP. 

l b  

I n ?  
2 f ?  
I n  
I n ?  
I n  
I n  
2b 

2n 
I n  
I n  
I n  
l b  
I n  
I n  

I n  
I n  
2n 
l b ?  
I n ?  
I n  

I n  
I n  
I n  
I n  
I n ?  

l b  
I n ?  
I n ?  
I n ?  
I n  
l b  
l b  
I n ?  
I n  
I n  
l b  
I n  

2b 
2b 
l b  
l b  
I n  
l b  
I f  
I n  
I n  
I n  
I n  
I n ?  
I n  
I f?  
I n  

2b 
26 
I n ?  

POSIT ION INDIVIDUAL STATION IMPORTANCE RATING 

N27 W85 2b 2b 2n l b  I n  I n  I n  I n  0 

N28 W76 I n  0 
N20 E76 2 f  0 
N31 W87 2n 2n l b  l b  I n  I n  Sb 0 
N20 W64 l b  S f  
S23 E75 I n  I n  I n  I n  I f  Sn 0 
N25 W38 2n 2n l b  I n  I n  I f  I f  I f  0 0 
S24 E32 2b 2n l b  l b  Sn 

S24 W06 2b 2b 2b 2b 2n 2n l b  I n  If Sn 0 
S23 W41 l b  I n  I n  0 0 
S23 W28 l b  l b  I n  S f  S f  
S22 W77 2b 2b I n  I n  I n  I n  I n  Sn S f  0 
NO9 W15 l b  l b  I n  
NO8 W17 2b l b  I n  I n  Sn 
N24 E87 2n I n  I n  Sn 

, 

N25 E89 2n I n  I n  Sb 
N26 E90 2n l b  Sn 
N16 E80 2n 2n 2 f  0 
N16 E85 2b 2b Sn 0 0 0 
N20 E83 3n 2n l b  0 0 0 
N22 E79 l b  I n  

N18 E64 2n I n  I n  Sn 0 
N15 E54 I n  I n  Sn 
N23 E48 2b 2n I n  I n  I n  
N22 E52 I n  I n  Sn 
N22 E42 I n  Sn 

N23 E36 l b  l b  Sb 
N24 E20 I n  0 
N26 E21 I n  0 
N25 E22 I n  
N19 E20 2n 2n l b  l b  I n  I n  I n  I f  Sn 
S20 E07 2b l b  l b  l b  l b  I n  I n  I n  
S19 00 l b  l b  I n  Sn Sn 
N22 W05 l b  I n  I n  If Sn Sn Sf  0 
N13 W06 I n  I n  I n  Sn 
N17 W11 l b  I n  0 
S20 W32 2b 2b 2b l b  l b  I n  
S22 W32 l b  l b  16 I n  I n  Sb S f  S f  

N22 W45 2b 2b 2b 2b 2b l b  l b  I n  I n  I n  I n  
N22 W46 2b 2b 2b 2b 2b 2b 2 f  l b  l b  
N22 W50 l b  l b  l b  I n  Sb S f  
N22 W50 l b  l b  l b  I n  
N22 W52 l b  I n  Sn 
N24 W53 l b  I n  0 
N18 W68 2b I n  If 0 
N13 W84 I n  I n  Sb 0 
N23 W85 I n  I n  I n  Sn 0 
N27 E23 l b  I n  I n  
N25 E08 l b  I n  I n  I f  Sb Sb Sn 
S19 E79 I n  Sn 
S20 E63 2n 2 f  l b  I n  I n  If 0 
N12 E70 I n  I n  Sf 0 
N25 W33 2b l b  l b  I n  I f  If Sb 

N15 E61 2b 2b 
N16 W60 2b 2b 
N17 W17 l b  Sn 

10 



I 
1 '  

i 

McMa 

Date Begin 

1967 (cont inued)  
S e p t  25 2030 
S e p t  25 2157 
S e p t  28 0338 
S e p t  28 1127 
Sept  30 1300 
Oct 1 0838 
Oct 1 0935 
Oct 2 0756 
Oct 2 2151 
Oct 4 
Oct 5 1354 
Oct 6 1102 

UT 

Oct 6 
Oct 6 1317 
Oct 7 0231 
Oct 7 1130 
Oct 7 2044 
Oct 8 0758 
Oct 8 2029 
Oct 14 0935 
Oct 14 1225 
Oct 14 2120 
Oct 20 E 
Oct 20 1050 
Oct 21 1945 
Oct 22 1005 
Oct 22 2211 
Oct 23  0536 
Oct 24 0740 
Oct 24 1607 
Oct 24 2014 
Oct 25 1327 

Oct 25 2312 

Oct 26 0608 
Oct 26 1012 
Oct 27 0917 
Oct 27 1945 
Oct 28 1406 
Oct 28 1846 
Oct 28 2205 
Oct 29 0258 
Oct 29 1842 
Oct 29 2347 
Oct 31 1124 
Nov 2 0852 
Nov 2 1141 
Nov 3 0439 
Nov 3 1159 
Nov 3 2327 
Nov 4 1151 
Nov 5 
Nov 5 2234 
Nov 7 2218 
Nov 10 1317 
Nov 10 1517 
Nov 10 2130 

Table 1 (cont inued)  

i th-Hulbert  Observatory Finding List of F l a r e s  of Importance 2 1, 1967 

End Max. IMP.  POSITION INDIVIDUAL STATION IMPORTANCE RATING 

2044 2034 In? NO9 E78 In In Sn Sn 
- 2235 2206 In N12 E77 In In In In Sn 
- 0407 0342 In? N19 E55 l b  I n  Sn 0 
- 1245 In? N14 E41 3n 2b 2f  l b  In In In 0 
- 1345 1305 In N.17 E17 2 f  I n  In In Sb 0 
- 0925 0847 In N22 E19 2b 2b 2n 2n 2n l b  In I n  In I n  If 
- 1035 
0815 0758 In N16 W34 In In In I n  Sb Sn 
- 2212 2154 In S20 E46 l b  I n  Sn 0 
0633 In N17 W31 l n  I n  0 
1428 In S17 W25 2n I n  In In In Sn 0 
1130 (iiyi) In? S18 W36 

1245 1225 In S17 W37 2b 2n l b  l b  In I n  Sn 
1420 1320 In S17 W38 2b 2n l b  I n  Sn 0 0 
0359 (:$I;) lb?  S16 W47 l b  0 

1151 1133 I f  S17 W57 2 f  In In If 0 0 0 
2110 2050 2b S18 W62 2b 2n l b  l b  
- 0837 0810 2n S14 W63 2n 2n 2n Sn 
2 106 In S17 W69 In If Sn 0 
- 1002 0945 In N14 W47 l b  In In I n  In In In In In Sb Sn Sn Sn 
1315 1233 In N16 W45 2n 2n l b  In In In In In 0 
- 2225 I n  N17 W49 l b  l b  Sf 
0035 0009 l b  N16 E27 l b  l b  In Sb 
- 1138 1114 In? N17 E21 2b I n  In Sn Sn S f  0 

2035 (iiN2) In N14 E58 26 l b  Sn S f  

1100 1010 l b  N11 E22 2b 2n l b  l b  If Sb Sf 
- 2310 2218 l b  N10 E15 l b  l b  Sn 
- 0554 0543 In? N14 E10 l b  I n  0 0 
0820 0750 i n  H20 E29 l b  l b  I n  I n  I n  If Sn 0 0 0 
1700 1614 l b  NO9 W13 2b l b  In Sb Sn 
- 2200 In S21 WO1 2f  In Sf 
1445 (HX3;) In NO9 W24 2n 2n l b  l b  l b  In Sn Sn 0 

2400 l b  N10 W28 2b l b  In 

0640 0614 l b  N10 W38 l b  l b  l b  0 
1030 1015 In N10 W42 2n 2f 2 f  l b  In Sn 0 0 0 
- 0945 0920 In? NO9 W50 l b  l b  I n  In In Sn Sn Sn Sn Sn 
1956 1949 I f ?  N16 W80 If S f  
- 1614 1444 I f  S22 E35 2n 2 f  In If If Sn Sf  0 0 
- 1904 1851 I n  N13 W71 In In In 
2233 2215 In? N13 W71 I n  0 
- 0307 0302 In N10 W80 In In 
- 1920 1847 If S25 E70 If If 
2500 (;;;;) 2b N10 W90 2b 2b 2n 

1204 1130 2N S19 E21 2b 2b 2n 2n 2n In 0 0 
- 0914 0856 2b S18 W02 2b 2b 2b 2b 2n l b  Sb 0 

1250 (;;'2;) In 

0448 0440 I f ?  N17 W70 If Sn 
- 1240 1210 In? N18 W76 2n l b  In If Sn S f  0 0 
2337 2330 In? S17 W21 In 0 
- 1220 1154 l b  S18 W33 2n 2n l b  l b  l b  l b  In 0 
0945 0906 In S25 W41 2n l b  l b  If Sf  0 0 
2253 2238 In S18 W48 In In Sb 
2325 - 2243 I f  N25 W63 If If Sn Sf  
- 1410 1330 I n  S26 W82 l b  I n  In I n  I n  I n  Sn 0 0 0 
1540 1530 If S26 W84 In If 
2140 - 2133 In S25 W83 l b  In Sn 

UT UT 

In N12 E03 2n 2 f  2f l b  In In In In Sb Sn 0 

l b  In In If Sb Sn Sn Sn 

- (E) 

N20 W59 2n 2f In In If 0 

- 
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Table 1 (continued) 

McMath-Hulbert Observatory Finding List of Flares of Importance 2 1, 1967 

Date Begin 
UT 

Nov 
Nov 
Nov 
Nov 
Nov 
Nov 

Nov 
Nov 
Nov 
Nov 
Nov 
Nov 
Nov 
Nov 
Nov 
Nov 
Nov 

Nov 
De c 
Dec 
De c 

Dec 
Dec 
De c 
Dec 
Dec 
Dec 
Dec 
Dec 

Dec 
Dec 
De c 
Dec 
Dec 
Dec 
Dec 
Dec 
Dec 
Dec 
Dec 

Dec 
Dec 
Dec 

Dec 
Dec 
Dec 
Dec 
Dec 
D e C  

De c 
Dec 
De c 
Dec 
Dec 
Dec 
Dec 

1967 (continued) 
11 1214 
13 1808 
16 1002 
16 2003 
16 2124 
17 0817 
17 1532 
18 2224 
18 2228 
18 2250 
25 0804 
27 0315 
27 1602 
29 1159 
29 1852 
30 1300 
1 0 3 3 5  
1 0746 
11250  
1 1 9 3 2  
5 1 4 3 9  
5 1 5 1 9  

10 'WbB 
11 j9oJ 
11 2154 
11 2347 

17 1714 

19 1018 

4 1302 

6 1615 

12 0124 
13 0051 
13 0332 
13 0716 
13 0851 
13 1035 
13 1340 
14 1110 
16 0247 
16 0941 
16 1803 
17 0440 
17 Ob43 

17 0746 
18 0134 
18 0242 
18 0816 
18 1015 
18 1026 
18 1434 
20 1800 
19 2226 
21 0910 
22 0934 
22 1315 
23 2101 

End 
UT 

1240 
1900 
I100 
2030 
2318 

- 
- 
- 0935 
1545 
1900 
2344 
2242 
2322 
1130 
0818 

1625 
1215 
1912 

1345 
0416 
0746 
1315 

20 14 

- 
- 
- 
- 
- 
0334 
- 
- 
- 
- 
- 

2510 

0108 

0734 
1054 
1200 
0430 

0225 

034 1 

0905 

1500 

- 

1030 

1840 
0457 
0750 

0755 
0215 
0320 
0830 
1030 
1057 

1530 
2243 
1825 
0940 
0950 
1330 

- 
- - 
- 
- 
- - 
- 
- 

- 
- 
- 
- 2200 

Max. IMP. 
UT 

In? 
1816 I f  
1011 2n 
2008 I n  
2143 3b 

(:%) 2b 
1534 In 

I f  
2301 In? 
2230 In? 
2259 In? 
1037 In 
0809 In 
0318 In? 
1610 I f  
1159 In 

(:;E) If 

(K) lb 

1305 lb? 
0345 In 

2b? 

1947 In? 
1310 
1445 
1526 
1621 
0815 
1905 

l b  
In 
In? 
I f  
In 
In 
l b  

2358 2b 
0138 lb? 
0056 In 
0338 2f? 
0721 I f ?  

In 
I f ?  
lb? 

1117 In? 
0255 3n 

(E) In 

(E!) lb 

(::E) In 

In? 
0441 I f  

0748 In 
0138 In 
0259 I n  

In 
In 

1444 In 
2230 In 
1812 I f ?  
0914 l b  
0937 In 
1320 In 
2106 I n  

POSITION 

S26 W90 
N11 E74 
N10 E38 
N18 E43 
N11 E33 
N10 E26 

N21 E90 
N16 E47 
NO9 W33 
N19 E85 
N19 E81 
N11 W38 
N19 W03 
N22 W38 
N25 W53 
N28 W68 
S29 W54 

N27 W85 
S27 W70 
N27 W90 
S28 W75 

S27 W82 
s19 w90 
N24 E53 
N22 E81 
N23 E36 
S16 E28 
N12 W56 
N14 W48 

S22 W17 
N24 W33 
N12 W64 
N12 W65 
N27 E52 
N13 W70 
NO9 E35 
s 2 2  w37 
N11 E33 
N23 E66 
N20 E13 

N20 E08 
N19 E03 
N19 E02 

N26 W37 
N25 W50 
N19 W11 
N23 E29 
N19 W19 
S35 W76 

N20 E32 
N23 W69 
N22 W82 
N26 E04 
S19 E52 
N17 W70 
N25 W19 

12 

INDIVIDUAL STATION IMPORTANCE RATING 

2n 0 
In In I f  Sf 0 
2n 2n 2n I n  0 
l b  In I n  In I f  
3b 3b 2b 
3b 2b 2b 2 b  2 n  2n  2n l b  l b  l b  l b  In 0 

In In In In 0 
2.f In If Sf 0 0 
In 
In 
I n  
2 b  2n  2n In In If Sn 0 0 
l b  In I f  Sn 0 
In In Sn 0 
In If I f  0 
2b I n  0 
In If Sn 

l b  0 
2n  l b  I n  
2b 0 
2b 2b 2n  l b  l b  l b  In 0 

2n  In 
2 n  l b  l b  0 
l b  In In I f  Sn Sf 
In I f  Sn S f  
In I f  I f  Sn 
2f I b  l b  In Sn Sn 0 
In In In 0 
l b  l b  I n  Sn 

2b 2n l b  In 
l b  In Sb Sn 
l b  In Sn 
2f 
I f  
2f l b  l b  l b  I f  Sn Sn Sn 
In I f  I f  Sf 0 0 
2b 2 n  2n  2n  l b  l b  l b  In Sf 
2n  2n  2n In Sb Sn 0 
3b 3f 2 b  I f  
2b 2n l b  l b  In If Sn Sn 0 0 

In 0 
In In I f  0 
2b l b  l b  

l b  In 0 
In In 0 
l b  In In Sn 
2n In I n  Sb 0 
2b In In Sb Sn 
2n In Sn 0 

2n  I n  In Sn Sf 
In In Sn 
I f  
2b  l b  l b  In I n  Sb Sb Sn 
2n In Sn Sn 
I n  In I f  Sn 0 
2b l b  In I n  0 



I. 

Table 1 (continued) 

McMath-Hulbert Observatory Finding L i s t  o f  Flares o f  Importance 2 1, 1967 

1967 (con t in ied)  
Dec 24 1938 
Dec 26 0611 
Dec 26 1304 
Dec 26 1335 
Dec 26 1927 
Dec 26 2023 
Dec 27 0616 
Dec 27 0838 

Date Begin End 
I IT UT 

1954 
1325 
1944 

07 14 

1410 

2045 
0633 
0920 

- 
- 
- 
- 
- 

Dee 27 1942 2055 
Dec 28 0218 9 
Dec 28 0550 0606 
Dec 28 1335 1530 
Dec 29 0047 
Dec 29 0106 0140 
Dec 30 2222 2234 
Dec 31 0616 

Max. IMP. 
UT 

1942 I n  
0627 I n  
1309 I n  
1342 I n  
1931 In?  
2027 2n? 
0619 I n  

l b  

0223 l b  
0553 I n  

I n  
0050 I n  
0110 l b  
2227 In?  

2 f?  

(2008 

POSITION 

S29 W22 
S16 E14 
S14 E80 
S24 E23 
s11 w79 
515 E73 
S 1 1  E66 
S17 E59 

S16 WO9 

S17 W12 
S17 E56 
s21 w19 
S27 W78 
S15 W22 
S15 E72 
S18 W90 

I N D I  V I  DUAL STATION IMPORTANCE RAT1 NG 

I n  Sn 
l b  I n  I n  S f  0 
2b 2n l b  I n  I n  Sn 
2n l b  I n  I n  I n  S f  0 
2n I n  S f  0 
2b 2n l b  I f  Sn 
l b  I n  I f  0 
3b 2b 2n l b  I n  I n  I n  I n  

l b  l b  I n  

l b  l b  0 
I n  I n  
2n l b  l b  I n  I n  I n  I n  0 
l b  I n  I n  Sn 
l b  l b  I n  Sb 
I n  Sn 
2 f  

Table 2 compares, by month and importance, the  f l a r e  data i n  the Quar te r l y  B u l l e t i n s  f o r  1967 
and i n  the  Finding L i s t .  

Table 2 

Importance of F lares  i n  Quarterly Bul le t in  before and a f t e r  
Reevaluation on Basis of a l l  Observing S ta t ions ,  1967 

~- ~~ 

Total  
Month Number 

Jan.  15  1 
Feb . 12 7 
Mar. 217 
Apr . 1 9 1  
May 16 9 
June 142 
Ju ly  253 
Aug . 186 
Sept . 78 
Oct. 149 
Nov . 125 
Dec . 203 

Total  1991  

Tota l  Imp. 5 1  

1 - 
S 

6 4  
33 
9 3  
7 8  
72 
6 8  

103  
78 
35 
50 
50 
78 

802 

- 
portance i n  Q.B. 

I f  In  lb 2 3 

22 46 10 7 2 
12  5 3  1 6  11 2 
1 4  8 4  1 9  6 1 
27 60 13 12 1 
2 1  5 1  11 13 1 
25 42 4 3 
38 72 25 14  1 
13 67 14 13 1 
11 26 1 5 
2 1  56  11 11 
22 40 5 7 1 
1 9  82  16 6 2 

~~ 

245 679 145 108 1 2  

1189 

- 
S 

97 
70 

150 
155 
128 
118 
198 
136 

62 
110 

95 
149 

1468 

- 
portance a f t e r  Reevaluation 
If  In  l? lb 2 2? 3 3? 

19  27 2 2 2 2 
1 15 18 11 6 4 2 
3 36 9 13 4 2 

1 7  11 6 2 
1 6 5 8 9 2 1  

1 1 5  2 4 1 1  
2 24 1 5  12  2 
1 2 3 1 0  9 6 1 

8 6  2 
3 1 9  7 6 4 
6 1 0  9 1 3  1 
2 2 7 1 1  8 1 4  1 

19 229 130 80 42 14  7 2 
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By combining the data from the reevaluat ions f o r  1964-66 and 1967 w i t h  the " f i l t e r e d "  Q u a r t e r l y  
B u l l e t i n  data f o r  1968 onward, i t  becomes poss ib le  t o  prepare counts and p l o t s  of r e l a t i v e l y  homoge- 
neous f l a r e  events, month by month, throughout the development o f  s o l a r  cyc le  20 ( t o  1971). 
Table 3 and Figure 4. 

fo l lows:  
February and March 1970. 
February and May 1967, November 1969 and Harch 1970. 
August 1970 i s  conspicuous and sharp. 

See 

According t o  these data, the months w i t h  the highest number o f  f l a r e s  o f  importance 21 were as 
March 1966; March 1967; January, February and October 1968; May and November 1969; and 

The h ighest  frequency o f  f l a r e s  o f  importance 2 2 took p lace i n  March 1966, 
The drop i n  f lare-occurrence beginning i n  

Month 

Jan. 
Feb . 
Mar. 
Apr . 
June 
July 
Aug . 
Sept . 
Oct. 
Nov . 
Dec . 

Jan. 
Feb . 
Mar. 
Apr . 
May 
June 
July 
Aug . 
Sept . 
Oct. 
Nov . 
Dec . 

Jan. 
Feb . 
Mar. 
Apr . 
June 
July 
Aug 
Sept . 
Oct. 
Nov . 
Dec . 

May 

Table 3 

Number of Flares of Importance Sly by Months, 
1964- 1971 (September) after Reevaluation or 

Filtering of Reports 

ImD .5 1 ImD .5 2 

1964 
1 1 
1 - 
1 - 
2 1 
1 
1 

1 

2 - 
2 - 
1 - 

1965 
3 
4 1 
5 
5 - 

16 - 
12 2 
5 - 
1 - 
5 1 
13 2 
9 - 
10 - 

- 
- 

- - 
- 

- - 

- 
- 

1966 
8 2 
9 - 

6 1  14 
25 3 
10 2 
7 1 

3 1  5 
33 6 
25 8 
.22 3 
14 1 
45 5 

Number of Flares 
Imp.51 Imp.52 

1967 
54 6 
57 12 
67 6 
36 2 
41 12 
24 2 
55 2 
50 7 
16 2 
39 4 
30 4 
54 6 

1968 
78 9 
69 2 
22 1 
10 - 
27 - 
44 3 
32 6 
53 6 
53 4 
75 10 
49 5 
57 5 

1969 
50 2 
41 6 
63 6 
53 7 
75 5 
48 10 
35 2 
41 1 
47 4 
43 3 
83 14 
52 4 

Imp .Sl Imp .52 

1970 
61 6 
82 5 
98 13 
56 2 
57 4 
71 7 
53 1 
21 1 
23 2 
32 4 
48 6 
35 1 

1971 
22 2 
17 3 

23 2 
11 2 
10 - 
15 1 
31 2 
15 - 

7 - 

14 



NUMBER OF FLARES OF IMPORTANCE 2 I 
BY MONTH NUMBER 

100- 
90- I IMPORTANCE 2 2 

80- 
70- 
60 - 
5 0  - 
40 - 
30- 
20- 

lo- 0- A 1964 1965 

n !l n 

1966 1967 1968 1969 1970 1971 

Fig. 4. Number o f  f l a r e s  o f  importance r l ,  by months, 1964-1971, a f t e r  

Black areas ind ica te  f la res  o f  importance 2 2. 

reevaluat ion o r  f i l t e r i n g  of reports.  
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